Radiation dose-dependent maintenance of G(2) arrest requires retinoblastoma protein.
In response to ionizing radiation (IR), cell cycle checkpoints are activated to provide time for DNA repair. Several different checkpoint mechanisms have been elucidated. However, mechanisms that regulate the duration of cell cycle arrest are not understood. Previous studies have shown that the retinoblastoma tumor suppressor protein (RB) is required for radiation-induced G1 arrest. Working with primary fibroblasts derived from Rb+/+ and Rb-/- mouse embryos, we show that RB also regulates the duration of G2 arrest. The initial G2 checkpoint response is enhanced in Rb-/- cells due to a defect in G1 arrest. However, the permanent arrest in G2 induced by higher doses of IR does not occur in Rb-/- cells. Rb-/- cells either resumed proliferation or underwent apoptosis at IR doses that caused the majority of Rb+/+ cells to arrest permanently in G2. The prolongation of G2 arrest in Rb+/+ cells correlated with a gradual accumulation of hypophosphorylated RB. Thus, regulation of the RB function may be an important aspect in the maintenance of cell cycle checkpoints in DNA damage response.